"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"



"APPROVED FOR RELEASE: 06/06/2000
- Thenatic e A

BARBASHIN, Ye. A.

™ethod of Cross Sections in the Theory of Dynamic Systems.” Sub 22 Mar 51,
Mathematics Inst imeni V. A, Steklov, Acad of Sciences USSR.

Disgertations presented far science and enginesring degrees in Moscow
during 1951,

S0: Sum. No. 480, 9 May 55.
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"The Method of Cross Sections in t
Dynamical Systems," Ye. A. Barbash

"Matemat Sbor" Vol XXIX (71), No 2

Investigates dynamical systems in -
grossen). Discusses rectifiable 4
tems (i.e., possessing isomorphic :
trajectories into a family of para
lines); existence of integrals of
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BARBASTH Bt 1Ye. A

- = . 4 oart - 1
"The Starility of the Selutions of e Non-linear Fauation of the Third Crder

Prik Mat Mech 16, (25-C32, 1951
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X E. A, and On ktability
motion in the large, Doklady Akad. Nauk SSSR (N.§.¥°

86, 453-456 (1952), ‘(Russian) .-

4N The authors consider differential equat;

A where x is a vector in nalmenmonai space an

i ponents X, of X are of class ¢ everywhere, with X(0) ?)
Thg solution x=20 is rajd to be asymptotically stable: {3

{* e\"er_\.' solution x(f) of’

vould, according to Liapounoff's theory, guarantee g locs]

1 atability of the solution x=0. It is showh by gp exutnpl’
that this need not imply (*). If, in addition, p(x)-s 5 iy,
flell >0, then it is shown that (*) does follow. Conversely,
if (*) holds, then such 7 p does exist. {f the condition’ s <0
is replaced by the conditions: p<Q cutside of M, 050 in s

i and A is a set aych that the intersection of each level sy

W face ve=c ang Ar containg no positive semi-trajectory g

4 (1), then (*) again follows. 1t js shown that these hy-

7 Potheses are satisfied by the system of second order s 2 v |

A V= =) —p(y)f(x), provided JO)=4(0) =0, x7(x)> 0 (or.

{ ¥ 70, vo (M) >0 for ¥>0, g(y) >0, Jof(x)dy -5 0 ng J#]-<eo

qand fovye (y)1dy—s o a6 y=ro, n the proofs use ig made of
results of u previous paper by Barlagin [Mat, Shoraik
N.S. 29(71), 233-280 (1951); theso Rev. 13, 756].

W. Kaplan (Aun Athor, Mich.).
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BARBASHIN, Ye.A.; KRASOVSKIY, K.R.

Bxistence of Liapunov's functions in the case of asymptotic

stability in the large. Prikl.mat. i mekh. 18 no.3:345-350

My-Je '5i. (MLRA 7:7)
(Stability)
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BARBASHIN, YE. A.

o —

On the Behavior of Points in Homemorphic Transormations of a Space (Generaliz-
ation of Brickhoff's Theorems)

Tr._Ural'sk, Politekhn. in-ta, No 51, 1954, pp4-11

The author presents in greater detail rusults which he had published earlier
in Dok Ak Nauk USSR, Vol 51, 1946, pp 3-5. He considers the problem of an ar-
bitrary compact and the semiordered group of its homemorphisms onto iteself.

He introduces the concept of a trajectory of points and defines wandering,
fixed, recurrent, and center points, Five theorems on the behavior of these
points conclude the article. (RZhMat, No 5, 1955)

S0: Sum. No., 639, 2 Sep 55
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USSR/Mathematics - Stability ‘ FD-2859
Card 1/2 Pub. £5-12/16

Avthor . Barbashin, Ye. A.; Skalkina, M. A. (Sverdlovsk)

Title : “;;;giz;‘g;mgtgﬁility in the Tirst approximation

Periodical . Prikl. mat. i mekh., 19, Sep-Oct 1955

Abstract : He considers the equations of the disturbed motion in the form
dyg/at = Ys(t,yl,...,yn) + Rs(t,yl,...,yn) (s=1,...,n), where the
functions Yg and Rg are defined and continuous in the region
/ys/ §H, t= [0,00], and satis{y the Lipschitz conditions in
Yls-+-s¥n (Lipschitz constants L and K respectively)i moreover,
Ys(t,O,...,0)=O identically, end RS(t,O,...,O)=O identically.

The authcr establishes a theorem that for sufficiently small K
the zero solution of the above system will be asymptotically uni-
formly stable relative to tg, ¥10,--:» Yno» if amy solution of
the equation dxg/dt = Ys(t,xl,...,xn) ssl,...,n) for initial
values /¥s(to)/ % x<H, to = [0, oo] satisfy the inequality
/xs(t)/ & Bx.expl-a(t-ty)), where B, are positive constants not
depending on to, X105+ s%n0:
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card 2/2 FD-2059
Two references: V. V. llemytskiy, V. V., Stepanov, Hachestvennorz
teoriya differentsial'nykh uravneniy L“Lbijt"t ve theory ol dif-
ferential equations], GITTIL, Moscow-Lenin;rad, 15h3; K. 1.
Persidskiy, "Theory of stablllty of 1ntedrals ~f systems of 1if-
ferential equations," Izvestiya fiz.-maet. cob-vae pri Kazanskom
un-ta, VIII, 1936-1937.

Institution

Submitted : HNovember 19, 1954
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Call Nr: AF 11053:@?.';
Transactions of t%e Third All-union Mathematical Congress (Cont. joscav,
Jun-Jul '56, Trudy '56, V. 1, Sect. Rpts., Izdatel'stvo AN SSSR, BMoscow, 1956, 237 pp.
Field method in the theory of hyperbolis systems of differertial
equations of mathematical physilcs.

Barbashin, Ye. A. (Sverdlovsk). Work of Sverdlovsk Semlnar
Members on the Qualitative Methods of the Theory of Differential
Equations. Lol

Mention is made of Skalkina, M. A,; Repln, Yu. M., Yegorov, V. G..
Lushnikova, Z. M., and Tabuyeva, V. A.

Bykov, Ya. V. (Moscow), On the Asymptotic Behavior of Solutions
of Integral Differential Equatlons of Volterra Type. 43

Volipert, A. I. (Moscow). Investigation of a Boundary

Problem for Elliptic Systems of Differential Equatlon In

a Plane. H3-04
There is 1 USSR reference.

Card 14/80
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SUBJECT USSR/MATHEMATICS/Functional analysis  CARD 1/1 PG - 673

AUTHOR BARBASIN E.a.

TITLE On two schemes for proofs of assertions of stability after
the first approximation.

PERIODICAL Doklady Akad.Nauk 111, 9-11 (1956)

reviewed 4/1957

In a metric space R the author corsiders dynamical systems £(p,t) and g(p,t)

which represent semigroups of the mappings of the R onto itself. For these
systems the author defines the notions of uniform asymptotic stability, the

¢ -gtability and the exponential stability of a set M., In two theorems from the
stability of the set M for one system to the stability of ¥ for the other

system is concluded. The schemes of proof are due to Skalkina (Priklad.Mat.

Mech 19, 287, (1955)) and Barba¥in and Skalkins (Priklad.Mat.Mech.19, 623 (1955)).

INSTITUTION: Polytechnical Institute Ural.
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BARBASHIN, Yo h,
Conditions under which the solutions of integradifierential

aquatinns nrasarve their stabilityv. lzv,vys.ucheb.zav.; mat.
no,1:25-34  's57, (MIRA 12:10)

1. Ural'skiv politebhnichoskiy institut im. S.M.Kirove,
(Integral equations)
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AUTHOR: Barbashin,!e.A._gnd Baydosov,V,.4A. SOV/140-58-3-2/34
TITLE: . On"tﬁé"ﬁﬁggzion of the Topological Definition of Integral

Invariants (K voprosu o topologicheskom opredelenii integral'-
nykh invariantov)

PERIODICAL: Izvestiya vysshikh uchebnykh savedeniv., Matematika, 1958,
Nr 3, pp 8-12 (USSR)

ABSTRACT: Basing on the theory of Zilenberg [Ref 1] the authors give a
topological definition of the integral invariants of dynamic
systems., A dynamic system (R,W) is the group W of the homeo-
morphic mappings of the topolugical space R onto itself.
q-dimensional additive invariant cochains over the abelian
topological group G are denoted as q-dimensional integral
inveriants of (R,W%). An example for the application of these
notions for the topological description of dynamic systems is
the theorem: For the rectificability of (RyW) it is necessary
and sufficient that there exists e continuous, invariant and
admissible cochain f! homologous 10 zZero. As rectificable
the authors denote dynamic systems which admit isomorphic
mappings for which the trajectories of the system Da&ss over

Card 1/2 into parallel straight lines of the ilbert space.
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On the fuestion of the Topolo ical Defini
Integral Invariants . ¢ stinition of SOV/140~58—5-2/34

There are 4 ref 2 vhi i
i erences, 2 of which are Soviet, and 2 Ancrican.

AGSOCIATION: Ural'skiy politekhnicheskiy institut imeni SelleRirova (Ural
Polytechnic Institute imeni 5.iu Kirov) '

SUBMITTED:  January 20, 1958

Card 2/2
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On the Stability of the Solutions of
of Integro-Differential Equations
1

18

dj}x!uLll .

dv
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It is shown that
uniformly usymptoiic)
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proved ftheorems are given.
There ere 7 Soviet
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16(1) . 05249
AUTIHORS: qubgqh}nLXQ.A,, and Tabuyeva,V.A. SOV/140-59-5~5/?5
TITLE: On the Oscillation of a Pendulum Under Presence of Dry Friction

PIRIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matematika, 1959,
¥r 5, pp 48-57 (US3R)

ABSTRACT: Generalizing *“he pendulum equation with a dry friction the
authors consider the equation

(3) % + R(x,%) + £(x) = 0,
where f(x) = f1(x) for ¥>0 and f(x) = fg(x) for xg 0. Under

numeTous assumptions on R, T, and the zeros of f the qualitative
course of the integral lines is discussed in detail. In the case
f (x)q;f1(x) four phase portraits different on principle are
possible; in this case there exist ro limit cycles. The authers
give sufficient conditions for the existence of limit cycles in
the general case. For the division into pieces of the integral _
lines the authors use essentially the results of Tabuyeva [ﬁef /.
There are 5 figures, and 2 Soviet references.

ASSOCTATION:Ural'skiy politekhnicheskiy institut imeni S.M.Kirova (Urals
Polytechnical Institute imeni S.M.Kirov)

SUBMITTED: April 3, 1959

Card 1/1

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7

BARBASHIN, Ye.A.; SHOLOKHOVICH, F.A.
Mappi.ug a dynamic system into a dynamic system analytic with rela-
tions to time, Izv.vys.ucheb.zav.; mat, no,1:11-15 '€0,
(MIBA 13:6)
1. Ural'skiy politekhnicheskiy institut imeuni S.M.Kirova i
Ural'skiy gosudarstvennyy universitet imeni A,M.Gor'kogo.
(Topology)
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_ BARB:iSHIN, Ye.A.; VDOVINA, E.V.

Conditions of singularity of limit cycles. Izv. vys. ucheb,
zav,: mat. no. 3:43-47 '60. (MIR4 13:12)

1. Ural'skiy filial AN SSSR, Ural'skiy gosudarstvennyy universitet
imeni A.M. Gor'kogo.
(Differontial equations)
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17.30060 5/103/40,021/010,/001,/010
// "/‘ / 7 /

(2212,2107) 1012 ,/7063

AUTHOR : Barbashin, Ye. d. (sverdlovsk)

R —
TITLE: Estimate of the laximum of Deviatien From a Gaven
Trajectoryp
PERIODICAL: Avtomatika i telenekhanika, 1960, Vol. 21, wo. 10,

pp. 1341-1351

TPEXT: 1In the present work, the author emplcys 2 method which he develop-

ed in Ref. 1 for estimating the maximum deviation from the motion along

a given trajectory ¢4 set of differenticl equations (1) 2s studied. Fol-
lowing the ideas put forward in Ref. 1, the author ignoTes the conircl O J%

/e

functions which would guarantee &an exact minimum for the quantity fhzll

e gives several methods of estimalion in the torm of Nzl & yM,where
A ig a constant, and ||yl is the dJeviation of ancther quantily, Y, from
sero. The difficult probiem of determining min | =)l is repluced by the
less difficult determination of min | yll . The first s

seciion deals with
the estimate of the maxiium of deviation and with the seleciion of coniTol
functions. It is shown that the method develecpeld in Ref. 1 “or ihe selecicn
card 1/3
S 0 .6 b L
b 0
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oYY,

cLlil.
Estimate of the Maximum of Deviation From & $/10%/60/021/010/001/010
Given Trajectory B012,/B063

of control functions and contrcol vectors permits not only =« diminution of
the root-mean-square value of deviatlion but alue a diminution of the
maximum of deviation. The values of control functions determined from
formula (10) are always independent cf the time interval in which approxi-
malion is carried out. Nor do they depend on the centrol functiens at

any other instant. On the basis of the same method of selecting control
functions (cf. formula (10)), the second section gives other methocds of
estimating the maximum of deviation. In both sections, the author mentions
the relationship between the problem discussed here and that concerning
the accumulation of disturbances. Preceeding from this point of view the 1)(
author obtains results that are analcgous to those published by

B. V. Bulgakov (Refs. 3, 4). He points out that the character of all three
estimates of Il zIl given hera depends or the functional space in which y

is examined. The necessary explanations are given in an appendix. It 1s
noted that the selection of contrel functions from formula (10) makes it
also possible to find an optimal system of control vectors by the methed
described in the third section of Ref. 1. In the third section, the author

investigates the approximation of trzjectories for T = oo . For this pur-
pose, a limitation is imposed cn the elements of the fundamental matrix.
Card 2/3
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y Bgﬂf ,
Estimate of the Maximum of Deviation From a s/103 o/%21/o1o/oo1/o1o
Given Trajectory 3012/B063

The condition (21) described in Ref. 7, p. 366 is required to be satisfied.
1t is shown that the above-described method is rost efficient if

min ||yl is small and condition (21) is satisfied. It is noted that the

case described in the third section ought to bte discussed in connection
with the problems of the theory of stability. The author regreis that

he was not able %o treat this problem in the way recommended by

J. L. Massera and J. J. Schiffer (Ref. 5). Finally, he says that the

nethod given in this paper eliminates all difficulties in calculation,
permits a simple geometrical interpretation and simulation for the solu-
tion of the given problem. A paper by I. G. Malkin (Ref. 8) is mentioned.

There are 9 references: 7 Soviet. Y'
|

SUBMITTED: April 15, 1960

Card 3/3

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7

88750

R ) 5/040/60/024/006/004/024
R H.iso0 ¢ 111/ ¢ 333
AUTHOR: Barbashin, Ye. A. (Sverdlovsk)

TITLE:‘6ﬁﬂg“f;oblgﬁ~6fr$ﬁifThéory of Dynamic Programming

PERIODICAL: Prikladnaya matematika i mekhanika, 1960, Vol. 24, No. 6,
pp. 1002-1012

TEXT: The author considers the equation
n n-1
1.9 L(x) = x( ) + a1(t)x( ) Faeot an(t)x = c1u1(t) Fouot cmum(t)

where a,(t) are continuous for t 0, ui(t) linearly independent
and given, c; are constants.

1. problem: Determine the c, so that the soluiion x{t) of (1)
satisfying the initial conditions

(1.2)  x(0) = x5 x'(0) = x0,.uuy x(® (o) wx (A1) X
< for t = to‘>'0 satisfies the conditions

(1.3) x(8) = 20805 x'(5) = £1(8)y voey 2P (e ) 2 28704 )

S where f(t), 0 £t =17, 0T £ 0w is given.
ST Card 1/6
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887
s/o4o/é§7024/006/004/024
c 111/ ¢ 333
On & Problem of the Theory of Dynamic Programming

2. problem: Determine the c, so that the solution of (1.1) satis-
fying (1.3), approximates tHe given function f(t) on to‘é t =T,

Let w,(t,% )y, +v., w (£, T) be linearly independent solutions of
1 n
(1.1) which satisfy the conditions

: dkwi(t;r)
g (1.4) — = J; k+1
Ce T dt t= T ’
where d 5, ket is the Kronecker symbol. Let l)(
(1.6) yi(t) = gwn(t,%’) ui(’t') dT (i=1¢00y m) .

The author shows that in the first problem the c, are to be chosen
so that the system

(25) ) et ) - xM) ke, @e1)

t: 4

Card 2/6
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88750

5/040/60/024/006/004/024
c 111/ C 333
On a Problem of the Theory of Dynamic Programming

possesses & solution for t = to>* 0; here it holds
n

r(t) = £(t) - Z w (,0) x &=1)

Since (2.5) can be an incompatible system, the ¢
that

n-1 m 2
(2.6) F = Z ( Z. ciyi(k) - r(k))

k=0 1=1
has a minimum (yfk)and r (K)

i are determined so

are ceglculated in the point % = to).
This minimum value is
2 [‘(Y1,...,Yp, R) .)(
U o o A
where Y,y ..., Yp denote the p(p < n, p £ m) linearly independent

i(n-1))

vectors Yi(yi' Yis eeer ¥ y i = 1,2y..., m; R the vector

Card 3/6
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88750

PO $/040/60/024/006/004/024
e c 111/ ¢ 333
. On a Problem of the Theory of Dynamic Programming

) R(r,rt,..., r(n_1) , and I the Gramm determinants of the correspon-
o ding vector systems.

Then the author considers the problem 1 with the restricting condition
(3.1) 3(c1_,..., cm) = M.

If in this case the minimum of F is atteined on the boundary, then

Rhs the author recommends the method of M. Kreyn (Ref.11). He defines
= the function )\(to, m) by b)(

[+]

) n-1
G0 s e || :z: D |
=0

under the condition ne1

y o) _

3 KT =1 .
k=0

. k k k

Here it holds Y =Y (y1( ),..., ym(k)), and the norm depends on

(3.1) which is understood as norm. Then system (2.5) has, according

Card 4/6
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On a Problem of the Theory of Dynamic Programming

to (Ref. 11), one solution satisfying (3.1) if and only if )\(t ,m) £X.
The author considers some examples; if e. g.

o S(c,y.u.y c ) = max | c. | , then
,? . ! 154i€ +
A o n-1 n-1
Lo @ 1 = min z ¥ (k)' z d r(k) = 1.
e Aty m) fé; Z e o
. As the solution one obtains n-1
s ~ . - (k)
) ¢, = A(t,,m) sign > ¥y .
S i

In order to solve the second problem the author puts z = x - (%) L)(
and seeks the c, such that the solution of the resulting equation
for z which satisfies the initial conditions

(k)(t ) =0, K=0,1,..., n-1, approximates z = 0 best. The
author stetes that the C:L are to be chosen so that

T 2
t

(z oyny (@) - P(T) ) v

[0}

Card 5/6

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7

887
: s/o4o;§2/oz4/oos/oo4/oe4
L Cc 111/ ¢ 333
R On & Problem of the Theory of Dynamic Programming

becomes & minimum, where ‘Y(T) = L(£(T)). On the basis of preceding

results the ci must be determined from
m

(5.3) :E: (ui, uk) ¢y = (ui%7) (i =1,.00y m).
k=1

Finally the author considers again the second problem according to ]
Kreyn under the secondary condition

(5.4) §leqreeer e ) S M . l)/
N. N. Krasovskiy, F. M. Kirillova and S.B. Stechkin are mentioned.
There are 15 references: 12 Soviet, 2 Polish and 1 American.

= }'; [Abstracter's note: (Ref.11) is the book of Ya. Akhiyezer and M.
e Kreyn: On Some Questions of the Theory of Moments;Khar'kov, 193&1 .

ASSSOCIATION: Ural'skiy filial AN SSSR (Ural Branch, AS USSR)
SUBMITTED: June 15, 1960
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5/020/61/140/001/001/024

c111/c222
AUTHORS: Barbashin, Ye.A., and Alimov, Yu.I.
T
TITLE: On the theory of dynamic systems with discontinuous and no

single-valued characteristics
PERIODICAL: Akademiya nauk SSSR. Doklady. v.140, no. 1, 1961, 9-11

TEXT: It is shown that in certain cases the investigation of
differential equations with ambiguous right sides can be reduced to the
investigation of equations defined in certain linear normed spaces and
the right sides of which are unique. Let R be an n-dimensional Euclidean //
space; let S be a closed Euclidean sphere; let y~ be a unique mapping
of S into R, Here the image of S is called an S-set. Let ¥(R) be the
complete Banach space of all measurable essentially bounded |~ with the
norm || ¥ I = vrai max “»V(p)” R

pcCS
Let f(p) be an ambiguous function defined on the m-dimensional Euclidean
space E and the values of which are certain S-sets of R. To the function
£(p) the authors sdjoin a unique function F(p) the values of which lie
card 1/4
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5/020/61/140/001/001 /024
On the theory of dynamic systems ... c111/c222

in H(R) : F(p) = & if 37(S) = £(p). £(p) is called continuous if F(p) !
is continuous. The other notions of the descriptive theory of functions
are transferred to the ambiguous functions in an analogous manner.
Let £ (p) converge almost uniformly to f(p) on E'CE 1if for arbitrary

n
£ > 0, §$>0 there exists a set Ec CE', mes E < ¢ and there exists
a positive numver n(§) so that | Fn(p) - F(p) | M(R)< § holds for all
pTE*NEs and n>n(S). The function f(p) is called countable-valued on v
E' if F(E') is a countable set, where the inverse images of the points of
1(R) are measurable sets for the mapping F(p) of E into M(R). f(p) is
called measurable if there exists a sequence of countable-valued functions
fn(p) converging almost uniformly on E' with respect to f(p).

The integral of a measureble f(p) is defined by
£(p)dap = () { F(p)ap

1% B
t

es a Bochner - intzgral. Let M he the number line. The

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"
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On the theory of dynamic systems ... c11i/ce22

The derivative of an ambiguous f{t) , tCE , is defined by

df(t . f(t+h)- £(1)
= 1lim

dt 1,0 h

where the 1limit value corresponds to the metric introduced above.
Given the differential equation

x = flt.x) (1)

where f(t.x) is an ambiguous function defined for xCR, -o0< t <+ (the
set £(t,x) is an S-set of R%. Let the condition (A) be satisfied s If X
is an S-set of R then t(t.x) is an S-set too (here f(t,X)= U f(t,x)) .

xCX

Beside of (1) the autho-s consider
ax 4
dt = f(t)X) 2 (2)

Card 3/4
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s/020/61/14o/oo1/oo1/024
2

On the theory of dynamic systems ..., C!?T/C22

The soluticns of (2) are ambiguous functiens X(t) of the scalar argument t
with values being S-seta of R. In the initial moment the trajectories of
(2) are fixed by S-sets of R and are tubes in R. If X and f(t;X) are not

considered as S-sets of R but as elements of IM(R) then (2) becomes an
equation with an ambiguous right side to which the theory of differential
equations in Banach spaces 13 applicable. b//
There are 7 Soviet-blce and 4 non- Soviet-bloe references, The reference

o the English language publication reads as follows : E, Hi1l,

Funktsional’nyy analiz i polugruppy (Functional analysis and semigroups)
M., 1951,

ASSOCIATION: Ural'skiy filial Akademii nauk SSSR
Academy of Sciences USSR)

PRESENTED; April 21, 196+
SUBMITTED: April 20, 196;

(Ural Branch of the

+ by L.S, Fontryagin, Academician

Card 4/2
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s/1 4y61 /000/002/007/009
c

C111/c222
e AUTHORS s Serebryakova, V.S,, and_»_I}e}r;'bash_j’,g,wgej},

TITLE: 4 quaiitative investigation of the equations desoribing ths
motion of mutually influencing points on the cirole

PERIODICAL: Izvestiya vysshikh uchebnykh zavedentiy. Matematika, no.2,
1961, 137146

TEXTs The points P and Q with the masses m, and m, and the angulsr

coordinates x ang J move on the circle under the influence of the forces
m, f(x) and mzf(x), the frictional forces m,R,(x,%) and B,R,(¥,¥) and the

mutual force of attraotion M L,'r’(y-nx)a The motion equations reag /
= u’

-R ( ,u)-a!‘( ) k “AJy
v1x x+11¥(yx) (2)

_}’{2 (y ) v)u-f(y)wkz Pq'(ywx) »

(1=1,2). It is assumed:

Mo

P <o g
n

i

!
I Z

where kj =

B
[¥s

Card 1/9
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A quslitative investigation... 8/140/61,/000/002/007/009
c111/C222

a) 1'('1),,"{»'(2)y "‘{x,u)g Rz(y,v) are everywhere continuous and in the

naighborhood of the singular §lacea of (2) they have continuous partial
derivatives; f£( n+2 T) = £(w), W(z+2T) =Y(z); R1(x+2n’,u)=n1?x‘\u);

, N R2(y+2ﬁ",v) = Ry(y,v).
b) £( LRI 12) = £(0) = 0, where 71205 N,<0 are the zeros of f(y)
being nearest to n- 0, and '11-, 12 = 2%. It holds qr(q);;o in the ’

neighborhood of "= 0 and ‘/
'y

Jram<o, £:(0) fo, £1(ny) fo, £, 4o

c
c) R, (x,0) = Rz(ygo) = 0, R1(x1u) incressing in u; R,(y,¥) increasing
in v; for sufficiently large fu\ ,|v|:
(f(x)+R1 (xsu))u »0
(£(y)+Ry(y,v))v >0,

Card 2/9
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- A qualitative investigation... 5/140/61/000/002/007/009
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a) y(z) = ~W(-2), z¥(z) >0 in the neighborhood of z = 0; Xy k, --

sufficiently small; J™¥(z)|£ 1,
The suthors investigate regions of entry of the positions of squilibrium,
possible types of motions, criteria for different qualitative courses in
the phase planes Ex,ug and (y,v), wnere (2) is replaced by

du _ mR1‘ X;u --f(x)+k1 V(y-x)
dx u
dv _ ~RBp(7sv)-1(y)-k, Yly-x) (5) |
dy v ) ./
It is stated that (2) has the singular points 0(0,0,0,0), 1.11_(*:1,,0,%1,0),
MZ( 7{2909 YL2sO)i M;( ";'ﬂov ":.,2,0)9 }\{4(5’1’230’ )2_1,0)9 where 0 is
asymptotically stable, the other points, however, are instable of the

S saddle type, 52) has no limit cycles since the Lyapunov function
SRR m,u +xn2v2 x y y-x
V= T+fi= - 5 +m, ;-” f(x)dx+m2 T f(y)ay+ /” | V¥(z)dz (4)
o ,' ¢ !
L o o o
Card 3/9
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has & non-positive derivative %%40 For investigating the integral
curves of the first equation (5) the authors consider the auxiliary
equations
s du” ~R1(x:,u)~f(x)~k1

dx ~ u ' (7) /

aut ~R1(x,u)»f(x)+k1 ()
dx u !

so that the inequalities

- +

du du . du

dx Y ax g for uzo, _
+ - (9)

Qll__ < QL /—..du for u<0

dx ~odx Nax
are valid. With the aid of the monotony curves (Ref,3: V.A.Tabuyeva, K
voprosu o forme oblasti Prityazheniya nulevogo resheniya differentsial’-
noge uravneniya X = f(x,x) [On the question on the form of the region
of entry of the zero solution of the differential equation % = fx,x)] ,
Card 4/9
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DR

@yx)fun)-x,
'OWU%@m;uf FiG |
N\ NN
o A !
H /U !
}”/ / b, -
)
¥ /7 U=\ u )//
lj \ ‘X, X, L{-?V:.x
. A %Pﬁz -5 =z /4/5
., . : el
| ! u
N i | /

the 4 ) : |
th weii‘e::i(t)g:le;i:%g o;;’ the integral curves of the firgt equation (
o trbonrar s, o028 on §7§,(8) is obtained. The mutual situati 2
boint 15 Frroq ty®s u of (5 » 8 of (8) and u” of (7) going thr ik s
Tenges (g ixed 25 9). The figures 2 and 3 show two ¢ lgf e
- rirsy type; figure 3 -- Becond ty‘gg()m °f Phase

Card 5/9
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Theorenm 1

tIf the point A 1lies in the strip 712

rhase sgace and if at least one of
does not lie in the corres

&Xx 471, "lz-sy S_Yh of the
1t8 projections onto the planes (xu)

to the stable posi
the region x s'fh, 2o tion_ ot
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A qualitative

Caose 1: P ;
¢ rnase inape .
Case 2: Phas Joeges dn (xyul) and (7,7) are of the £
© 2: Phase imoges in (. p) e n T8 iiTst gy
. Syl falals 13 !
Case 3: Phace imases in e\ v§ are i rent ty
i - Ly b * : y
In the case 1, P ang Q ey o e ocond ¢
position of equilibrium, In ,; T cions ar
. B i e &
motion (rotating), ama Q fadin out o circular
qulllbrlum {(+theoren 2). In ty the rosition of
e T 2y rotate (theorens)
=200 [
x) dx; U= [ Ll b
. —adx;
s % o () ’ /

Lo = \/Qflf(\) ~k)dx; 2=

/

—_————

; "o:f: E,/ 9\‘["!]'(.\')—/?:}(1'_\'; i "]

1/9

;/

IRN SN

= I/ 2 ‘:f (V) dy; U=t

/

ST T ——

/ S‘A, [R:(x, 7)) +A(x)—~k]d

qay:
Ty (V) A

PRy v 7 ()~ ko] iy, .
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h i

:‘1
A qualitci‘:i v {n(c (RN i L ‘1
\ ' C1‘ A"‘L2 / / /
- . Y uhe S& g be;n ( 2 ) s&uisij !u 3 ( ) & IS q t_
L” : }10 condi clons o t C,0; 1 t 1S t X l d
Q LA A ) c ex 1 / o

No<x% <0 a3 L (v T
( <0 and f&(;) fox N2 <Y =0, let the funciion
| R, (x,u)+f(>:)+k1""
S be non-intreast
: m Teaging in u for 0 <y ¢ & ]
. - 4 U< and 04x €Y . 164
the function 2(‘ ")+f(”+h2 o

v

be non-inereasing. in v Lo

o
H

0&v <o and

0 £y &
rys Mo Let A be the meximal ordinate of the points of

N

« - . R, (,u)+f(x)-%, =
Ry(x,w)+f(x) #1 = 0, and let B be the mowimal ordinate o

Rz(y,v)+i‘(b’)-k2 = 0. Then it holds (theoren £y
&) from uo(0)>!& it follows u~(0) >u+’"0), -
b) from v (0)> B i% follows +7(0) > o),
;)) j;‘z: :1((2)) :;1((2) %«"5 i‘Ollows ui(O)?;hu“(o),
1 LTy ) it follows + (o) ?"v’-(O).
Conclusions: e)+b) is sufficient for *he avpearence of the firg
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o

ch
Q
o
[4]
(o]

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"



CIA-RDP86-00513R000103530011-7

"APPROVED FOR RELEASE: 06/06/2000 ]

A qualitative investigation., .. S/14?/6’/OOG/002/007/009
Criv/eoos

¢)+d) for the thirg case; a)+d) or b)+e) for the second case,
There are 4 figures ang 5 Soviet-bloe referencssz,

ASSOCIATION?Ural‘skiy politakhnicheskiy ingtitut ;{m‘.S\.l_\ioKirova
R (Ural Polytechnical Institute in S.M.Kirov)
T Uralskiy filial AN SSBR (Urai Bransh of the Academy of

T Sciences USSR)
SUBMITTED: March 22, 1960 /
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AUTHOES: Serebryakova, V., 5. and Barbashin, Ye, a,
TITLE: On circular motions of connected pendula. IT

PERICDICAL: Izvestiya vysshikh uchebnykh zavedeniy. Matematiksa,

no. 4, 1361, 112-118
TEXT: The authors investigate the motion of two penduls fastened on &
fized axis with the consideration of the frictional force Letween the

.‘; {  pendula in the Loint of suspension. The motion equations read

T X = Solx - BI(Y) 4 ¥ F(y-x), L/f//
s é- y, (%) ! A
Jommdyy - B1(0) - g p(y-x) -

where F is the frictional force related to the Square of the length

-F(@), F(0) = 0, P(we 27) = Flw),

©f the pendulum 1, F(—co) ;

S Tur+hermore it holds f3 = f , x; = —— ., the oci charucteriz.

Card /4
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On 2irculer motions of connected . .

the rasi

Sistancte 0i the medium, f ang f1

L
%) = sin (ﬁ'+<f?) . 75-? £(0) - sin (9 + o

are periodic functions ;

_

32737

s/14o/61/ooo/004/070/013
C111/c222

O,

2
AR~
2 6
I‘_‘ /)L/
i . . . . R -
L, =——= ., r .. additional turing force asting onto the vendulum; |
) m 1< : |
3
i 0
S oL = o L
o “,,’ﬁ cé}).? e“’ Q?p \PQ :
At first tghe authors consider the cuse

dx d
the zuthors form TP ard Z%

3ystems

B ox Bty ) ook
iy X '
dx 3 do-x 7)) 4 k4
ESy

x

Card 2/4-
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On circular motions of connected . . . C111/c222
in the x, Y - plane ung with

- -ol,y -(3f (0) -

a” 2V -~ Bf () -k, )

d Y .

+ -® y - ﬁf 6) + k

ay* 2 1t 2 (91)

i8 y M N
) N - ax . . dx . dx’
in the y © - plane. The fact that ay lies between -_d‘i’ and —

permits the following statement;

Theorem 1:+If there exists an upper solution of (8) pericdic in Y,
and if ,L1-- k1 ’4 (_7), k1 = kx1 > 0, or if there exists an upper
solution of (9) periodic in B, and if 'L2 by k2’ < 3, k2 = k)"z > 0,

then one of the pendula performs a circular motion, i. e. for all t
it holds 0 <a, < x(t) = b, or 0 < a, < y(t) < b,

Theorem 2 contains sufficient conditions that both pendula perform \
circular motions.
Card 3/%
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S/140/61/000/004/010/013
On circular motions of connected . . . c111/c222
Finally the authors consider the cuse where F means a dry friction; it
is shown that the process can be obtained by a putting together of
the phuse curves of both continuous partial cou

rses und that the
thecrems 1 and 2 prescerve their correctness.

The authers mention K. N. Krasovskiy, V. v, Petrov, ¢
S. A. Chaplygin and M. J. Yel'shin.

ASBOCTATION:

- M. Ulanov,
There are 7 Soviet-bloc references

3

Ural 'skiy politekhnicheskiy institut im. s M.
(Ural Polytechnical Institute ism. S. M. Kirov)
Ural'skiy filial AN SS5R (Ural Hranch of the icedemy of
Sciences USSR)

SUBNITTED: July 28, 1960

Kirova
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SEREERYAKOVA, V.S.;

; DARBASHIN, Ye.A.
Authors? correction to the article "Qualitative investigation of
equations describing the movement of interacting points on a circle',
Izv.vys.ucheb.zav.; mat., no.5:127 161, {MIRA 14:10)
(Equations) (Aggregates)
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' AUTHOR: Barbashin, Ye.A. (Sverdlovsk) |
- ¥ PITLE: On the approximate reglization of motion along &8 ‘
ki

given trajectory

e i

) PERIODICAL: Avtomatika i telemekhanika, V. 22, no. 6, 1961,
m 687

* pEXT: A system of differential equations

B!
i
!
i

1

- = f.(xl, T Xng t) + i(cl, s 0 Ck, yl' s e ym, t) (l)

(i = 1’ 2g os ey n), ;}Sv-““

A
(0 <t<T) and a trajectory Xy = wi(t) which does not gene;'a‘lly

4
1
i
. satisfy (1) are considered. The problem consists in finding such 1
parameters cq s+ Cy OF funciions yl(t) ym(t) that the solu- 1‘
]

Card 1/2
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tion xi(t) of (1) wigh initial conditions xi(O) = xg is an approxi-

mation to the motion along the trajectory x; = Wi(t). The measurse

of approximation is the mean square value of the error, with which
B8 . the given trajectory setisfies (1). The paper consider® the possi-
B  bility of such approximation if (1) is not linear and gives effec-
tive methods for solving the problem when the functions "(Vi are li-

near. (The parameters c, can then be determined from a system of

linear algebraical equations). There are 10 references: 9 Soviet- !
bloc and 1 non-Soviet-bloc. The reference to the English-language i
publication reads as follows: I.L. Massera, On Lyapunov's condi- S
_ tion of stability, Annals of Mathematics, vol. 50, no. 3, 1949, o

~ SUBMITTEDY December 12, 1960
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Ltk AUTHOR Barbashin, Ye.A., (Sverdlovsk)
PITLE: On the construction of periodic motion

T PERIODICAL: Prikladnaya matematika i mekhanika, v. 25, no. 2,
e 1961, 276 - 28%

TEXT: The conditions are statelwith which there is a possible set
of initial signals of the system which approximately realize the
periodic process. With real conditions the programming functions
can only be given approximately. This article gives estimates of
the permissible error of the programming functions. A system of
differential equations

dx,y .

E‘t_‘ = fi(xl’ se 08y xn, t) + (Pi(t) (i = 1, *8 2y n) (101)

is considered. Assuming §hai all ¥he f, are periodic functions of
T time t with period w, (1.1) is soluble, the solution in the geneml
- Card 1/8 (
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case being of the'form
Q’i(t) =’1Pi(t) - fi('lpl(t)9 vy wn(t)’ t) (i = ll"'n)'(l'e)

However, if in practice x; = Wi(t) determine some programming re-

gime, then this regime will exist in reality, only if it is stable
with respect to the initial disturbances. Hence (1.2) can only be
satisfied approximately with some error. The question of the exis-
tence, conservation and stability of periodic motion with a boun-
ded modulus of external forces is approached by the basic method

of Lyapunov functions. For approximate periodic motion I, the fol-
lowing properties occur: 1) All trajectories beginning with t = to

in a sufficiently small neighborhood of T", are contained in &, the
neighborhood of Ty for t =1 . 2) In € there exists an asymptotic

periodic motion whose region of definition lies in some neighbor-
hood of T.» Transforming the variable of (1.1) one obtains

dz )
Hl' = Z:L(Zl’ o 0 sy zn’ t)+ I‘i(t)(i = 1,000’n) (2’1) x

Card 2/8
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where ds, <. . -
= E ez (), ) Qi) — @i(t) (i=1,....n) \l

Zi(zy oo izn 1) == Ll F Yoo oszn+ $al(t), O— 1 (), ... L P (1), 1)
"l(‘)=‘Pl(¢)—\P;'(‘)+f((‘Px(’)-‘--'\Pn(l),t) (i=1...., n) [

Writing (2.1) in vector form gives
dz/dt = A(t)z + R(z, t) + r(t). (2.3)

If D 18 the region defined by //z//< ¢, 0 .~.t-- ©, it is assumed
that in (2.3) then &) A(t), R(z, t), r(t) are periodic with re-

spect to t and have period w; b) R(z, t) satisfied the Lipshits
conditions ‘

//R(zy t) = R(yy, £)// < V//z - y//y 2 ..Dy yIID
in D; ¢) oy, (t) and Ri(z, t) (in the usual notation of components),j(

for fixed z are absolutely integrable in the Lebeg sense in [O, w),
Card 3/8
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d) Punction ri2(t) Integrated in the Lebeg sense [Abstractor's

e note: Not stated] on [0, w], e; There exists a fundamental matrix
- ¥(t, 1) of the system g' = A(t)g satisfyixeg WST, T) = €, where =
is the unit matrix and //W(%, 1)// < Be=a{V-1) "B =1, ¢ >0; f)

' A= a - IB>0, The case is then considered when x; = wi(t) can

S have the total number of points of discontinuity of the first kind.
AR Then the approximation programming function must be of the form

P = W) = W) e P8y 8 (L= 1, eeey m) (300
, at fhe pointe where a derivative exists and

i . Put) = nyy8(t - 4 (3.2)
- at the points of disoontinuity, where My 18 the magnitude of the

discontinuity at t = ty» and 6(t - ty) is Dirac's function, If
‘Pi(t) is replaced by an approximation function of the same type,

‘l'qif oL

i

Card 4/8
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then the error of the appreoximation ig obtained in the form

m
. nm=mm+2mw-m ((=1,...,n) (3.3)
i A PO A :n‘},_Q . .
. where rg(t) 1s absolutely integrable in [o, w]. It is shown that
in this case A(t) ang R(t) may ve expressed in terms of the dis-
continuity functions, Theorem: Let conditions a), bv), c), d), e),

be satisfied ang the functions ri(t) be of the form (3.3). ILet
6 = &/2B and 1let

w0 @ m
m=1{ pg dt =\ p>(t)dr 4 3 T < g e (1 — ey
5 8 Kmy -

<

hold. Then both assetionsg of the
This theorem m

or the more general case when
have limiteq variation, x

In this casge
Card 5/8
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R L e

z(t) =W {t, ¢,z +§ W(t,t) R(z, t}dt -+ \W (t, 1)dG

A £

should be considered, where the second integral is the integral of
Stil't'yes with integrating functions G(t) Gl(t) v Gn(t) hav-

ing bounded variation. This may be reduced to the preceding case
by means of a function ri(t) = Gi'(t). A still more general app-

roach is possible on the basis of the generalized differential
equation introduced on the basis of Ya. Kurtsveyl's generaliza-
-,  tion of Perron's integral. Let

f"?w=w6ﬂim¥§gyn‘
t s

' S"wmﬂ)

hy == § f)ydt, hy=su
dumgmp | e0d sup

where w is an arbltrary positive number. Then part of the above *
- Card 6/8
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resulis may be applied to the casge when (1.1) ang the rogramming
functions are not periodic. Theorem: Let b), ¢), 4), eg, f) be
fulfilled (with the difference that the corregponding functions
must be integrable in any interval, [t, t 4 w], t>0) and at
least 1 of .

)

hy < zui A
(B’) hl <%Hm(i — e—lm)
(o) hy <2_%( 2, )'/‘(1 — e

efhe__ 1

is fulfilled. Then every solution z(t) of (2.3) defineq by

//2(0)// < /2B lies entirely within D for t =2 0. In conclusion

the case of an approximation (non-periodic) motion with isolateq
discontinuitiee. is considered. There are 14 references; 12 Soviet-
bloc and 2 non-Soviet-bloc, The references to the English-language
publications reagd as follows: H.4. Antosiewicsz, Forced periodie
solutionsg of systems of differential equations, Ann., Math., 1953,

Card 7/8
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vol. 57, no. 2} and J.%. Massera, T.T. Schdffer, Zinear (sic) dif- |
ferentiél equations and functional analysis, I. Ann. Math.,, 1958, "~ .+ .
vol. 57, no. 3, )

SUBMITTED: January 30, 1961 \*

Card 8/8

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7

5n7€0
[l TH0O /4.g0Q0 s/%40/62/000/001/001/011

i ct17/C444
imov 1
AUTHORS: Barbashin, Ye. A.. Alimov, Yu. 1. |
TITLE: On the theory of Relauis differential equallons

Y zavaedeniy. muiematiks
PERIODICAL: Tzvestiya vysshikh uchebnykh zavadeni; temat ’
‘ T no . Y. 1962, 3-13
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Os the theory of Relais differential

s/140/62/000/001/00%/011
¢ /0444

1 critosral .3 meganrs
F - gty in b o= Y18 ‘ntroduced as usuzl. All inilegrals and QEAsUIsSs ;
Fivl in ! t X )
sra maerstord in the sense of Lebesgue. (/(
~enstdered is the equation

3‘= _!’./1 x)

94 o
whers ) is an n-dimensional multival ‘ued func+ionj; the equation
N : £ otes The £

.e ungerstocd s an equation in contingences s(G £ ) denotes zh
- . a of *h ;07193
~aightorhond of the set G (A. B) denctes the disfence of tae ?,1,, .
i3 = 2 (2 inf £ 3 = (4. B) =x (W& B
smiss o (a 3) - sup p(X0B) e nf ro o (AE \
X“A ACSB{B.Y)
] (p) .- s 1 LN 1T for o avaery
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- N e ., e . A « - N s
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defined in evevw peint of G, and [ - continuous Wit resnoc-
id if 1?(«“) in the space E(f ) is convex

Theonre

F: COrEm 3 guys that in case (1) satisfies the con sition 4 in

tners ewxists to ever, int ' "t iea A
B erior point (f ] xo) in G at leas:
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o
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(9)
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. AUTHORS: Barbashin, Ye. A. and Tabuyeva, V. A.. (Sverdlovsek)
TITLE: ‘A method of stabilizing a third-order control system

with high gain. I

" PERIODICAL: Avtomatika i telemekhanika, v. 23, no. 10, 1962,
1290-1297 |

"PEXT: The authors analyze a linear switching condition for a third-
order positive—negative feedback control system. An expression for .-
the linear switching condition is derived.which, provided the gain -
. is large enough, results in an asymptotic_stability of the general :
solution of the third-order differential equation describing the
system, all motion being changed into slip. The analysis shows that
after going over into elip the rate of attenuation of the process
is proportional to the coefficient B of the first derivative of the
equation determining the law of change of the variable gain element.
1t is shown that when the coefficient B has ite optimum value the

/.,
card 1/2 , K
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| nm;  Btabiltty % Bolutions of integro-differentiel e@}tions“ IS B
B .gswxcz IVUZ. mmtm, o, 3,-1963, 3-14 ‘

'IOPIC TAGS: inteyo-diffu'mtial equation, stebility, exponentiel lew stedility, :
i ; constantly operating perturbation, dissipative stebility o

| ABSTRACT: The authors give several definitions of stebili<ty of solutions of

. integro~differential equations and formulete verious theorems ylelding sufficient
. conditions for such stebility. The definitions and a typicel theorem ere given in °
the eneloaures. ‘Orig. ert, hes: 84 farmlas, :

ASSOCIATIQ!: ‘none:
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ACCESSION NR: AT4017763 $/3037/63/003/000/0034/0040
AUTHOR: Barbashin, Ye. A, (USSR)

TITLE: The consfruction of periodic motion as one of the problems of the theory of
programmed control

SOURCE: International Symposium on Nonlinear Oscillations. Kiev, 1961. Prilozheniya
metodov teorii nelineyny*kh kolebaniy k zadacham fiziki i tekhniki (Applying methods of
the theory of nonlinear oscillations in problems of physics and technology); trudy*
simpoziuma, v. 3. Kiev, Izd-vo AN UkrSSR, 1963, '34~40

TOPIC TAGS: automation, feedback, control system, programmed control, periodic
motion, nonperiodic motion, programming .o

ABSTRACT: The author considers the conditions under which it is possible to select the

input signal of a system in order that the prescribed periodic process may be approxi-'

mately realized. The problem considered has a bearing on the theory of programming

control, since it involves the question of the feasibility of finding programming-functions

to provide a stable periodic programmed condition. Under real conditions, programming |

functions may be prescribed only in an approximate manner. The author furnishes 1
| estimati/ons of permissible errors in the setting of the programming functions. From a

-1/ - : ,
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+" | ACCESSION NR: AT4017763 ¥

purely mathematical point of view, the problem resolves itself to the formulation of the
‘i conditions governing the maintenance and stability of the periodic motion in the face of . . |
! permanent disturbances, limited in the norm: The absolute value, mean absolute value o
and mean-square value of the aforementioned permissible error are given. A case is
considered in which the periodic motion to ba constructed is discontinuous. A part of
the fundamental results are extended to a case in which nonperiodic motioa is to be
approximated. Three theorems are advanced in the paper. Orig. art. has: 8 formulas.

! 'ASSOCIATION: None o ; |
) i
| SUBMITTED: 00 ° DATEACQ:! 28Feb6s ENCL: 00 |

SUB CODE: CG . | . .NOREF SOV: 009 OTHER: 003
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D201 /D303
AUTHURO S Barvashin, Ye. A., Pechorina, I. N. and Eydinov, ®. M.
(Sverdlovsi)

TITLl: Variable structure automatic regulators in the control
of a certain class of linear static objectis

PLRIODICAL: Avtomatika i telemekhanika, v. 24, no. 1, 1883, 27-32

PEXT: The authors consider the possibility of applying an auto- ,
matic control system with variable structure given by S. V. Yemel'- i ./
yanov (Avtomatixa i1 telemekhanika, v. 20, no. 7, 1959) to the con-
trol of objects in which the static error is essential for the com~
pensation of disturbances and the parameters of which vary within
sufficiently wide limits. The theorectical analysis of the second
order 'owitch' type system is given ana oxperimentally invesviga-
ted in a system in which the stuavic error operates a relay after
passing through a ‘'switch' type network. This relay responds to the
sign of the error transducer and changes the sign of the gain of

__ the system. The experimental analysis of this system with step- and
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Variable structure automatic ... D201/D308

slow-varying inputs, iimited 1in amplitide, shows ithat proviaced the
parameters oI the sysicem have deen properly chosen Yemol'yanov's
expression can be successiully used for high quality regulation. .
The experiments havw also shovn that the system's performance re- V-
mains satlsTactiory even when the gain varies considerably during

its period of operation. There are 8 rigures.

\:hw ’

SUBMITTED: March 29, 1962 ’
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V‘V.V;g'AUTHOR' Barbashlg_.,x_e;-_._

S ::TITLE Constructmg p_g mdxc n\as one. of *he problems of the theory of

: " programming regulation .
. CITED: SOURCE: Tr. Me
T8, Kiyev..AN Ussa, 1963, _30-407

oéram regulatxon, differentml equauon, period— :
operating. disturbance, admissible. error of
none perxodic motmn SR

kolebamy.ml. 1961. L S

_i:‘ij_’"TOPIC TAGS periochc motxon, p
* . jc function, programmmg condition,’
B approxxmation, asymptot;c stable _pernodm motion,

:-;;:,TRANSLATION For the. system of: chfferentxal equatwns o
S %-Mxn .x..o+mu. =1y 0 ""7 L

t) are periodlc fnnctions of the time t vnth period o.), ‘a problem

where fi(xl. ves
t) that the given system of

_may, ?e set up of selectmg such penodxc funchons t?i(
Curd i R “
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rmdicmnctionsx = ¥ lt) of paraodm!‘epresents the solution of the initial ~ =
system. The solution of -this simpleproblem - = *... . oo
e B L R N
' may prove incovenient, for the programming condition W;(t) will really exist only .
. if it is stable with respect to the initial disturbance and with respect to the'con-~ -~ -

~ tinuously operating disturbances. - Besides, under real conditions the program- . .
" ming functions%{t) can be given approxiratively. The paper contains simple .
" -estimates of the absolute, mean and root-mean-square. values of the admissible
" error of approximation of the programming functions.for which the approximated = .
“ periodic motion¥; (t) will have the following properties: (1) all trajectories start-."
" ing at t = 0 with a sufficiently low velocity G will not exit from the € -neighbor-_ .. -
“hood G 'if t > 0; (2) in the & -neighborhood of G there exists an asymptotic stable: -
- ".periodic motion whoge. gravity region ‘contains some neighborhood G, The author
"~ examines the case where the programming solutien x;= Y(t) can have a finite . -
- ‘number of pointr of discontinuity of the first kind, Part of the basic results is vl
" applied to the case of non-periodic approximated motion. F. Ereshko . =~
' SUBCODE: MA,DF .~ - ENGL:00 . o
e Bf2 el
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v_'oekhn. Svodnyy tom, Abs. 8&181

whare fi(x‘....,z,.,i t) are the eriodie;functions of time t with a period W5 P
‘a problem can be formulated to select such periodic functions ¢Py(t) that the .
| EpePyfied set. of periodic funotiona xy = Py (t) of the poriod & ba a'solution - .
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-_’"r the. imtial Punction, The solit} ‘this. simple problem -
P (t) =9, '(t)—rﬁ(\pa(t) sbn(t) t) may not be suitable because the
'programmed conditlons Wy (ts would ‘exist only in the case of stability with'

-Tespect to. init:ml and contimious 13 sturbanees ‘Besides,; under real conditions
~the: programnzing j"unct:uma '99 (t): may e defined appromate.ny. Simple evaluations

‘of the ‘gbaolute; ‘mean, and’ mean-sqx ‘values of the permissible error of" approxi« :
‘mating the programming functions ave ‘obtainedy with these values, the pericdic
‘motion to be approximated has the: following characteristics: (1) all paths: tha+ :

‘start at’'t.= 0 within a snfhciently small neighborhood [~ do not leave, at '
43 05 'hhe a-neighborhood o ;L(-2)-.’m the g-neighborhood of M yan asymptoti.cal-
1y atable ‘periodic motion exist; 'ﬂhose gravitatmnal region includea the neighbor-

-hood: I” ' The programmed “solutio : »
keind. d%scontinuities. A part c

6f: an & o
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“ACCESSION NR: AP3000464 §/0103/63/024/005/0608/0614
AUTHOR: @bﬁshin, Ye. A.; Tebuyeva, V. A, (Sverdlovsk) H G

TITIE: Method for stabilizing & third-order high-amplifice.tion control system - 2
SOURCE: Avtomstika i telemekhnika, v. 24, no. 5, 1963, 608~614
TOPIC TAGS: stabilizing control systems, automatlc control

ABSTRACT: It was shown by the same authors (the same title, part 1, Avicmatika 1
telemekhanika, vol-23, no 10, 1962) that a certain rule for changing the slgn

of the amplification factor, in e third-order control system, secures the system-
operation stebility. The present article tries to prove that the same rule can

: also be used for increasing the dynamic =sccuracy of a folloew-up system. The

- amplification-factor sign depends an the magnitude of error and on its first and

. second derivaties., Experimental verification, on a model, donz by R. M. Eydinov

ghowed good performance for both a sudden and s graduslly varylng signals. Orig.
art. has: 14 equations and 2 figures.
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ACCESSION NR: AP3003735 5/0103/63/024/007/0882/0890 77 -

Y4

AUTHOR: Barbashin, Ye. A.(Sverdlovslk); Tabuyeva, V.A. (Sverdlovsk);
EydInov, K. M. (Sverdlovsk) * ( )3

TITLE: Stability of a variable control system upon a disturbance in the sliding
conditions \’\

SOURCE: Avtomatika i telemekhanika, v. 24, no. 7, 1963, 882-890

TOPIC TAGS: variable control system, third order control system, control
system disturbance, MN-M model

ABSTRACT: Conditions of asymptotic stability of a third-order automatic-control
system upon a sudden disturbance were investigated in previous (referenced)
papers. Experiments staged by R. M. Eydinov showed that a disturbance in the
sliding conditions does not impair the quality of ccntrol; in a certain sense, the
disturbance may even improve it. The present article offers theoretical and
experimental substantiation for the stability of the above system when sliding
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conditions are disturbed. A third-order differential equation describing the tran-
sients in the control system is conzidered, and the case of a jump disturbance is
discussed. An zuxiliary theorem is formulated and proved. Results of the theo-
retical study were verified on a sort of experimental kit (MN-M model) that
included 3 inertial units, 2 amplifiers, a summation unit, and artinverter.
Oscillograms given in the article are evidence that a disturbance in sliding condi-
tions, within certain limits, does not affect the quality of automatic control.
Hence, the correction method is offered for the autornatic control systems whose
parametnrs vary in time. 'The authors are thankful to I. N. Pechorina for her
comments regarding their work." Orig. art. has: 5 figures and 15 formulas.

ASSOCIATION: none

SUBMITTED: 010ct62 DATE ACQ: 02Augb3 ENCL: 00
SUB CODE: IE NO REF SOV: 003 OTHER: 000
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AUTHORS: Barbashin, Ye. A., Tebuyeva, Ve A. (Sverdlovsk) _J;;3?
TITLE: Theorem on stabili‘by of the solution of a third order differential equation
with discontinuous cheracteristic \\g

SOURCE: Prikladnaya matematika i mekhanike, v. 27, no. 4, 1963, 664=671
TOPIC TAGS: differential squation, stability, control'system ' '

"ABSTRACT: The euthor considers the differential equation (1)

T i—F(z, z, a:,t)-l-Kzsxgn [z (:c-—(p(:c, z))] ~—0 ' (1) -

where %X i3 a positive constant, the function F is continuous in all a.rguments 80
long as t >0, is bounded in t for the other arguments fixed, and hes all first

pertials continuous in all arguments. The function © is continuous with firsi and

second partisl derivatives piecewise continuous in a2ll arguments. It is also
assumed that (a)

@ |ptF(zy/p, 2/ 0% tp)| < A (2.9, s Lo (z, y [ )1 < B (z9)
Card 1/2 - ‘
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for sufficiently small values of the parsmeter ¢ where A and B are assumed to be
continuous functions of theair arguments, and (b)

(b) 9(0,0)=0,9(z 0)z <0 Ffor=+0, titv(ae.o)arx:m
@) =9l O)ly <0 for vl gy '

The basic result of this erticle is the following:

Theorem. Let (a) and (b) be satisfied end £€> 0 be given, Then for any given
bounded recion G of the phase zprce, of points (x(t), x(t), x(t)), 1t is possible to
find k,>0 such that when k > k, and solution of (1) defined by the initial data

from G will satisfy from some time on the condition [x(t)[< €, [X(t)l < £,
IXTt)f < €. Orig. art. has: 17 formulas and 1 diagram.

ASSOCIATICQY: Sverdlovskoye otdeleniye Metematicheskogo in-ta A1 SSSR (Sverdlovsk
Branch of VathematicsInstitute, Academy of Sciences, SSSR)

SUBKITTED: 18Veré3 DATE ACO: 15hugé3 INCL: 00
SUB CCDE: M NO REF SOV: 009 OTEER: 000
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BARBASHIN, Ye.A.; TABUYEVA, V.A.3; EYDINOY, R.M. (Sverdlovsk)

"Stability of the variable automatic control systems"

report presented at the 2nd All-Union Congress on Theoretical and Applied
Mechanics, Moscow, 29 January - 5 February 1964
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ACCESSION NR: AP4028983 5/0280/64/000/002/0121/0128
AUTHOR: Badkov, V. M. (Sverdlovsk); Barbashin, Ye. A. (Sverdlovsk)

TITLE: Method of stabilizing a control system that has limited permissiblé
values of the controller parameters

SOURCE: AN SSSR. Izvestiv-, Tekhnicheskaya kibernetika, no. 2, 1964, 121-128

TOPIC TAGS: automatic control, third order automatic control, variable
structure automatic control, time optimum automatic control, automatic control
stabilization, limited controller parameter stabilization

" ABSTRACT: A third-order variable-structure automatic-control system is
examined. The problem of stabilizing such a system with certain limited permis=-
sible parameters of the controller is considered. Time-optimizing conditions are
imposed; a law is found which not only effects stabilization of the (generally ’
unstable) system, but also provides for a high quality of control. The
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corresponding switching surface consists of two planes discontinuous in the
coordinate plane x = 0. The desirable control quality is achieved by varying the
slip of a phase-space point moving over the switching surface. An extensive
supplement contains the proofs of various theorems used in the article. Orig.
art. has: 1l figure and 36 formulas.

i

ASSOCIATION: none
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Card 2/2 L ) e e

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7"




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000103530011-7

L imaié-ss;:(;ﬁs&‘(d%ﬁr{(}_) Po-—h/Pq-b/Pg-h/Pae-2/Pk-h/P1-h ’:J?(iz)/ﬁfm/mc"(#)/' =

| ;ffaccssslon NR: Aphs#éS§3*7 :.mf:z?f°'f°'i”t“'f- $70030/64/000/003/012070121 /|

i%&AUTHDR‘ Barbash:n, Ye. A. (Doctor of physico-mathematncal scuences) S e

S ‘flTLE- Theory of control systems qlth vanable structure

SOURCE: AN SSSR. Vesthik, rio. 9, 96k, \20-12! ’
i TOPIC TAGS. ; control system. variable structure control system, ya‘punov bfunctl'on.}
' §.mathema;ical model ; : S i

S ABSTRACT. A seminar on the: theory of control systems wlth a varnable structure'

. was held in Sverdlovsk on May 22-25 at the Sverdlovskoye Otdeleniye Matematiches- -

i;kogo instituta imeni V.YA.-Steklova (sverdlovsk Division of the V. A. Steklov

! Mathematics Institute).. The :seminar was attended by speclalists in mathematics
v and mechanics and engnneers of a number of scientific establishments at Sverdlovsk B

. ‘Moscow and Frunze. High quality of regulation is achieved in variable structure |~
-} control systems by discontinuous changes in their parameters and structure., Sys- @.°:
i tems of differential, difference and difference-differential equations with plece~ '~
| wise linear characteristics can be used as a mathematical model of ‘a variable - L
' i structure control system. The methods used in mathematical investigation of such °

systems were discussed in reports by Ye. A. Barbashin, Ye. 1. Gerashchenko, V. | o !

émsi ?ad R. H. Exdmov.. They discussed the stability of such systems, stressmg 2- :
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';-yhthe small-parameter and Lyapunov functlons methods. S. V. Yemel'yanov summarlzed

. the ‘results of work on methods of synthesis and |nvest|gatlon of such systems ‘and -
--: the relationship between control systems with variable structure and other sys= .

. -tems. M. A. Bermant reported on. structural transformations in control systems S

" with variable structure: . M. V. Gritsenko discussed autonomy in multnchannel

| systems of this class. V. A. Taran told of synthesis of control in the limited :
: i use of measured values. N. Ye. Kostyleva announced a new class of control systems
4 with'variable structure, S. S, Krasitskiy presented a paper on the principles of
i constructlon of sw!tching unlts (psi elements)

“;'Assoumww mone oo L
| . SUBMITTED: 00 'tncL- o ‘SUB CODE: - IE ..
. NO REF sov: 000 . onza-' 000 ' e
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_pd. amnll mrameter method.

Eh Academz of Scxences QSS
matxcxans specxahsts in:

analyszs and Synthe51s df control systems with a variable structure; and 3) )
engmeermg reahzatmn of control systems W1th a varzable structure :

Gard 1/ lf
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Papers'on mathematicalime d; for control systems with a vamable R R
| - struchure were given by Ye. A, Barbashin (Stabilization of nonlinear systems) et
e, AL Gerashchenko {On’ thte stabih zation of control systems ina crmcal
| case), Vi 1. Utkin {Certain stabxhty problems in systems with'a varxable
o gstructure, and ‘The principles fo designing a. ‘control system:with a variable RSO
8 structure which'are invariant w espect to- chsturbances) -and Ry M, Eydi~
2 nov gOn the evaluation of the time. necessary. to get into a- sliding. hyperplane) R
,-fThese papers analyzed the stablhty problem’ in control systems with a vari- -
§ able structure; great attem\mn was paid to’ ‘methods of a small parameterand .
g of: the Lyapunov x‘unctmn.v It was’ pomted out. that the. method of a2 small param- R
" etar can be used not only to. prove the stamhty of the control systems with'a R
R variable structure, but: also to, estxmate the. txme‘_ necessary to get intoa
fswuchmg therplanc. A L i -
& € paper by S V Yeme yanov (Babxc problems in the theory of
automatlc control systems) “the results obtained by a group of co-workers -
“of the Institute of Automaties and.Telemechanics in the synthesis and analy-
" sis of control systems’ with a variable structure were summarized and the
jrelationshxps between these systems and other systems (for example, with

: ‘relay systems or. systems with an infmxtely large amphﬁcatxon factor) were
By Carc 2/‘* - : S
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- analyzcd The importance of the me.hod of p’laSQ‘Shut filters in the synthe-‘ ‘-

~ sis and analysis of such sysic cims wais stresseds M. A, Bermant (Structural -

- transformation of control sysiems witis a variable structure) ‘analyzed the '

1 structurad trnnsformano:. oi such systems by using the analogy between n

=} - them and control systems with infinitely large omplification factors.,

. 'V, A, Taran's paper {On the stability of motion of control syste'ns with a
variable structurce when the: mfornauor' concerning the plant is x'zcomplete) S

dealt with the synthesis of a ‘control system when the information voncermng co

" the controlled process is imcomplete. ‘
~ A paper by M. B. Gritsenko: (The apphcatmn of control systems Wlth

oA vanable structure in multiloop problems) dealt with the probiem of self-
’ regulanon in multiloop control systems with a variable structure, A certain
- new class of control systems with a variable structure was studied by
N. Ye. Kostylyeva (On free motion of one class of control systems with a
- variable structure), The possibility of using a unified system of preumatic
; elements in the desxgn of a control system mth a varxable structure was -

2 et bt o
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. studied by M. S. Krasitskiy (The use of elements of the USEPPA system
" in designing automatic control systems with a variable,strncture)'. "The =~
_principles of designing switching devices on the basis of pneumatic elements S
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AUTHORS : Barbashin, Yo. A. (Sverdlovsk); Tabuyeva, V. 4. {Sverdlovsk)
TITLE: Thoorems on asymptotic stability of solutions of certain third order
differential. equations with discontinuous charactoristics

SOURSE: Prikladnaya matematika i mekhanika, V. 26, no. 3, 196L, 523-520

TPPIC TAGS: asymptotic stabilit&, differential equation, nonlinear conbrol sysbtem,
variable parameler

ABSTRACT: The authors treat the problem of stabilizing nonlinear third order
control systems someawhat differently from their previous treatment (Teorema ob
ustoychivosti resheniya odnogo differentsialtnogo uwravneniya tret'yego poryadie.
s razrysvnoy kharakteristiioy. P, 1963, v. 27, Wo. L). Tbus, in the present
woris, tho inbroduction of addibional variable parsmetors makes it possiblie to
guarantee slipping for any motion during an entire time inbterval. Stability is
attained by increasing certain of the system's parameters. Tho poinls of the phase
- space are translated first to some purface, and then (with slipping) atiein motion
along this surface to the origin. The authors are able to obtain asymptotic
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stability of ths zero solution., The possibility of attaining asymptotic stability
was established by V. P. Baranovskiy for the linear case of third order systems;
his work is based on the cited article by the present authors. Orig. artv. has:

17 formulas,

ASSOCIATION: none !
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AUTHOR: Baxboshin, Yo. A.; Gerashchenko, Ye. 1. ys

TITLE: On stebilization of control systems

SOURCE: Prikladnays matematika i mekbanika, ve 28, no. b, 1964, T61-765

TOPIC TAGS: control system stabilization, automatic regulationm, cyberetics,
control theory

ABSTRACTS: By means of the method of Lyapunov's functions, e general approach to
the description of possible stabilization methodn of the automatic regulation
systems is consldered. IS is gssumed that the transfex function of the object
has (n-1) poles in the left semiplanc and one simple aull pole. The method for
choosing the parameters is given which produce the asymptotic stability of systcms
of variable structures with an arresting device. Orig. arte. has: no figures and
23 equations.

;assocnmcn: Nono
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'ABSTRACT*' The authors cons:.der T o

| \x+ax+bx;+'_¢x ?{f‘ﬁ!fff} o (1) o

| ,,‘=y, -y=z,‘;=_c,_ arenke (2

v Here a, ‘b, o, K a.e arbitrars e_qnsta.ute, x> 0. The qua.ntity n is’ determined ‘b:,'

n-,_Lgn[xAslgnx(y‘,t-va)-}-By—Lz] 5. 3

e where A, B, D are positive “eonstants, - The authors prove the.t if K ie sufficitmtly

9 1a:r:ge then all polutions of gz) satiafy g

- 1im x(t) = 1lin y(t) = lim z(t) = o
t—’oo : t-roo Lt oo

which is equivalm‘c to
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.'by means of re.ther’ etalled phase ‘plane: analyaie. Ths amlysm 111ustrates the SRR
‘authors' assertions. ‘that a gliding’ state of highest order may exist only if the -
$iml giiding state is desoipibed by differential. aquutions with discontinuvous = 0

acteristics. From this it follows: that the “hasic.n-1 dimensional pliding sur- . ;
B faoc gives rise to ‘nonidealness: of gliding of higres- ‘érder.  Properly introducing
8 | the gliding surfacs, they- effect: passage of- the system into sn ideal: glidi:ng stata, ‘ ‘

|which then.passes into a noniﬂea.l ptate with- reductmn in ﬁimensionality. Ong. REEORSRLE A

arhae 24fomlasand-2figurea.n-,> : e e L

B :ssotrarion: - Sverdlovekoye otdsleniye matematicheek,agﬁ instiiute im. v, A. Steklova
AN sssn (Sverdlovsk Division' L!athematical Institute, AR sssnl T _
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ABSTRACT: The periodic motioen of a double pendulum is investigated analytically in the
presence of a Gamping medium avd constant rotating forces imparted to the first and
second pendulum. The nonlizuar syaten of equations of motion for the pandulum is given

b TS —

d ,«”A '\ ?l =yv ” o

V .V """ { (my+ m) & sin'y, — l,a [my + m, sin’ (g — '?1)]}’ +
‘r‘ + ‘Fl (¢11 Vs P Z)} C ’

‘ ’ - ) (1) —

o} : ‘Pa-—-‘ 2, :
' f‘z-—-{ (m,+ m,) g sin 9,—l,a[m,+m,sln (9,—ep,)]z+ ,
~'- ’ +qr (?h yo ‘?m 2)’) . ) -
Card 1/2 3 UDC: - 517.933
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where & and the various Y's are functions of the pendulum masses, lengths, applied
forces, and ciroular coordinates cp1 and 902. These equations are then written as

first order equations with a set of comparison equations, twe of which have the form

dy” =_f_[—(ml'f-ms)gs'"?l'—‘h(V)+Fl—'kl '

Ao h y ' (2)
':dz—-‘:_g_[ —(ml+ma)55“';%"'qa(¢)+F;"‘ka ] . (3)
- dey A £

A four-dimensiofal cylindrical surface R(fp,}, <p2) isnd-éfined as the phase space of the

above nonlinear pendulum equations, and the involute of this hypercylinder is desig-
nated by R. Four modes of periodic motions are identified, depending on whether the
trajectory of the motion is closed or open on R, R(?1), and R(«p2 . The existence of the

first and second periodioc modes is proved by two theorems on the basis of two condi-
tions for the two comparison equations listed above. A third existence theorem is
proved which states: If equations (2) and (3) satisfy the conditions

0K F—#<(m+m)g 0<FR—k<(m+m)e, (4)

the inequslity exists LW (Co)>AUf (&) , (5)

W) > U, ’

where the double pendulum has an aperiodio motion of the first kind. Orig. art. hast
27 enuations and 3 figures. M
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